2 H (c is the angular momentum, H the energy of the system) for a particular system with the critical values at the collinear Lagrange points. This gives a sufficient condition for stability against exchange of the outer mass and the binary masses. A new analytic criterion was recently developed by Aarseth & Mardling using chaos theory.
To compare the various criteria consider where all the masses are equal and both the inner and outer orbits are circular, then the critical distance ratio (g 0 «t/«m)o for the different criteria are shown below (q out is the closest approach of the third mass, M3,to the centre of mass of the binary and a tn is the semi-major axis of the binary orbit). log(PoufPin) Fig. l. e out against the log of the period ratio for triple systems (data from Fekel, 1981 and Chambliss, 1922) . The equal mass criteria curves are shown superimposed. likely reason for a variety of values is the definition and interpretation of stability in the manner of Laplace, that is the orbits of the masses are bounded so that the orbital elements (the semi-major axes and eccentricities) show no secular or large periodic variations during the time covered by the integrations. At high values of period ratio the criteria tend to converge, and most are also similar at small e out but significantly different from that of Black.
Multiple star systems can be divided into Trapezium systems with three or more stars whose separations are large and roughly equal and are dynamically unstable and hierarchical systems consisting of masses whose successive separations increase by large factors and can be described by a series of two-body motions. About 5-15% of all stellar systems are at least triple and nearly all of the observed multiple systems are hierarchical. Triple systems have recently been identified in open clusters. A plot of e out against the log of the period ratio for triple systems with spectroscopic binaries (spectroscopic-visual triples) the data being taken from Fekel (1981) and Chambliss (1992) are shown in fig.l with the equal mass criteria curves shown superimposed. The real systems all lie to the right of the values given by the various criteria and should be stable. 
